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basedcytochromec assay.
Endotheliumdependentrelaxationvia raceptor-madiatedstimulationof
NOsynthaseby AChwasdecreasedwithaging(42k 4 vs.96 * 3%,p c
0.05)as wasexpressionof eNOSin aorticendothelialcells.Furthermore,
endotheliumdependentrelaxationsto SODweredecreasedin old animals
(52+ 2 vs.91 * 4%,p < 0.05)andcompletelyabolishedby L-NAME(0.1
mM).Relaxationsto SNPwere unaffected.Tissueactivityof SODin the
aortawasunchangedwithaging(6.6* 0.3vs.6.7&0.6 U/mgprotein,n.s.).
However,agingweeassociatedwitha significantdecreasein plasmaSOD
activity(0.10k 0.01vs.0.14* 0.01U/mgprotein,p < 0.05).
These resultssuggestthat aging leadsto endothelialdysfunctionby
impairmentof endothelialNOS. In contrast,activityof SOD,an enzyme
requiredfor EDRF/NOproduction,as well es smoothmusclesensitivityto
NO was unchangedwith aging. Impairedrelaxationsto SODmay reflect
a decreasein basal NO releasewhereasthe importanceof changesin
plasmaSODactivityis unclear.In summary,our data suggestthat aging
selectivelyaffectsexpressionand functionof endothelialNOSand may
therebycontributeto theage-dependentdevelopmentof atherosclerosis.
11007-1681Enhan~edCoronawVa*ocon*t~i~i~nto
Endothelkt-BReceptorActivationIn
ExperimentalHypercholesterolemla
V.Mathew,D.Hasdai,A. Lerrnan.TheMayoC/irric,FfochesfeqMN,USA
Experimentalhyparoholeaterolemia(HC) is characterizedby mronaryen-
dothellaldysfunctionand enharmd cmonatyendothellnImmunoreaotivity.
Endothelin(ET),a coronawvasoconstrictor,mediatesIts activitythrough
specificraoeptors(ET-Aand ET-B)whichdemonstratedifferentactivitylev-
els in pathophysiologicalconditions.This studywas designedto test the
hypothesisthat experimentalHC Is characterizedby enhancedcoronary
veeomnstrictionto ET-Breceptoractivation.Sarafotoxin(S8C),an ET-Bra-
captoragonist,at 5 ng/kg/minwas infusedseleotiveiyinto the left anterior
descendingarteryat baseline,and againfollowingcholesteroldiet for ten
weeksin5 pigs.Coronaryarterydiameter(CAD)wasmeasuredbyquantita-
tivecoronaryangiographyandcoronarybloodflow (CBF)withcoronatyflow
Doppler,beforeend following(% A) SacInfusion.FollowingHCdiet,there
weresignificantincreasesin cholesterolevels(89* 2 to 333*6* m$jdL)
andET(6.1l 0.8to 12.5l 1.1*pg/ml)*p <0.05 vs.Baseline.
Sss.sline 10V& cholesterol
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Thesestudiesdemonstrateenhancedcoronaryvasoconstricfionto S6C
in HC,primarilylocalizedto the microcirculation.Thisstudyunderscoresthe
importanceoftheET-Breceptorsinthemodulationofcoronaryvaaculartone
inpathophysiologicalconditions.
H1007169 Inductionof Croas-TolerancatoEDRFbyNitroglycerin:Roleof IntracellularLeveleof
CyclicGMP
C.Betteglia,P.Golino,A. D’Andrea,A. Guarino,P.Cirillo,M.Chiarfello,
M.Cappelli-Bigezzi.Divisionof Cerdiokw UniversityFtiefbo llofNap&
Ifaly
It is knownthat both EDRFand nitratescausevasodilationby increasing
cyclicGMP (cGMP)levels. Recently,we have shownthat the induction
of nitratetolerancealso resultsin the developmentof cross-toleranceto
endogenousEDRFand that thlolsdepletionwasnot involvedin this phe-
nomenon.Therefore,wehypothesizedthatimpairmentofvaacularelaxation
to EDRFafterinductionof nitratetolerancemightberelatedto highintrecel.
Iularlevelsof cGMP,dueto continuousstimulationof guanylatecyclase.To
testthishypothesis,in isolatedringsof rabbitthorecicaorta,preconstructed
with1~M phenylephrine,weevaluatedrelaxationtonitroglycerin(NTG)and
to ecetylcholine(ACH)after inductionof toleranceby incubationwith0.44
mMNTGfor30min.Maximalrelaxationto NTGwasreducedfrom109&4%
of praconstrictionincontrols,to 34 * 4%(p < 0.01;n =6) afterW minNTG.
Theresponseto ACHweealsoreduced,from76•4% of preconetrictionto
61 & 4% (p < 0.01; n = 9) after inductionof nitrate-tolerance.To increase
cGMPlevels,vesselswere incubatedfor 30 min with 200 WMZeprinast
(ZAP),a sp4fic inhibitorof oGMPphosphcdyesterese.Incubationof NTG
plusZAPfurtheraffectedendotheliumdependentvaeodilationinducedby
ACH:maximalrelaxationwas,in fact, reducedfrom79 l 4% in controlsto
48 l 5% afterNTGplusZAP (p < 0.01;n = 8). Vasodilationto NTGwas
aleofurtherreducedto 26 + 3% of praconstriction(p -=0.01;n = 8) after
incubationof NTGplusZAP.In 6 additionalexperimentsrelaxationto NTG
andACHdid notchangeafter30minZAPintheabsenceof NTG.
Inconclusion,ourdateshowthatcross-toleran~to EDRFbynitrogiycerin
is enhancedbyZaprinaet,a specificcGMPphosphodyestereseinhibitor,in
vitroandauggeethatan excessformationof c~MP mightbe a mechanism
involvedin thedevelopmentof thisphenomenon.
I 1007-1701 lnhibitiOnOfNitricOxkfe(NO),butnotNautral
Endopsptidass(NEP),AugmentsCNP-msdiatad
CoronaryRelaxationin CHF
P.W.Wennberg,J.A.Grantham,J.C.Burnett,Jr.MayoClinic,RochesteC
MN,USA
Previousstudieshavedemonstratedthat ANP-madiatadvaaorelaxationis
attenuatedin caninecoronaryarteriesstimulatedby sodiumnitroprusside.
Neutralendopeptidaseinhibition(NEPI)inhibitsdegradationof natriuretic
peptidesincludingCNP.SinceCHFmaybe characterizedby increasedni-
tricoxidesynthaseactivity,westudiedthe effectof the NEPIecodatril,200
mg bid, in pacinginducedcanineCHF(n = 3), on CNP-madiatadvaaora-
Iaxationin the left circumflexartery.Our hypothesiswas that NEPIwould
restoreCNP-marfiatedrelaxationin CHF.Wesuspendedringsof canineleft
circumflexartery,with and withoutendothelium,in organbaths incubated
withindomethacin,10-5M,andin parallel,the NOSinhibitorL-NMMA10-4
M. Ringswerepre-contractedwithprosteglandinFti and concentrationre-
sponsecurvesobtainedto CNPfrom 10-’0 to 10-8 M. Maximalrelaxation
in NEP-Itreatmentwasattenuated15.4+ 1.3 (mean% +SEM),vs normal
controls,(n= 6),49.3A ,9.1*(*p < 0.05).L-NMMAaugmentedthe maximal
relaxationtoCNP,31.4+ 2.6withoutvs84.3* 7.1*withL-NMMAwithintaot
endothelium.L-NMMAhadnoeffectinringsfromwhichtheendotheliumwee
removed.Theresponseto CNPalonewaanotdependenton the presence
of theendothelium.ThisstudydemonstratesthatCNP-mediatedvasorekax-
ationisattenuatedin coronaryarterieswithCHFandcannotbe restoredby
NEPI.Furthermore,CNP-madiatedcoronaryrelaxationmaybe augmented
byinhibitionof NOvia L-NMMA,suggestinga uniqueautoregulatorysystem
betweenthesedistinctvaeodilatingsystems.
m1007171 DandroaspisNatriursticPeptide(DNP)ia aPotentRelaxingAgentin IsolatedCanine
EpicardialCoronaryArteries
P.W.Wennbarg,J.C.Burnett,Jr..MeyoC/inic,r%chestefiMN,(EM
DNPis a recentlydiscovered38 aminoacid paptidewith a 17 aminoacid
disulfideringwhichsharesstrucfureiandfunctionalpropertieswith the na-
triureticpeptidesincludingatrtal,(ANP),brain(BNP)andC-type(CNP)na-
triureticpaptides.Originallyisolatedfromthevenomof Dendroespisarrgus-
ticeps,DNPis thoughtto act es a local hyperemicagentwhichfunctiona
via particulateguanylylcyclase.We hypothesizedthat DNPmay also be
a potentdilatorof coronay atteries.Totest thia hypothesiswe suspended
ringsof canineleftcircumflexarterywithandwithoutendotheliumin organ
baths.Optimallengthtensionresponsesto KCI(40 mM)weredetermined,
ringswereprecontracredwithprostaglandinFti andconcentrationresprwe
curvesobtainadto DNP(n = 4), ANP(n = 4), andCNP(n = 8) from 10-10
to 10-7 M. Resultsdemonstratethat the EDm(-logMolar)wasgreaterfor
DNP8.5 l 0.2, (meanA SEM)thanANP,8.1 & 0.3, or CNP7.4 l 0.058,
(*p < 0.05).Areaunderthe curvefor DNP89.9 & 18.9,wasgreaterthan
bothANP,43.8*20.3, endCNP,26,6* 5.1” (mean* SEM).Similarresults
wereobtainedinringswithoutendothelium,howeverDNPreachedstatistical
significanceforEDmandareafrombothCNPandANP.Maximalrelaxationa
werenot significantlydifferentbetweengroups.We concludethat DNPis
a morepotentcoronaryrelaxingagentthan eitherANPor CNP in canine
coronaryarteriessupportinga potentialuaeas a therapeuticagent in the
coronarycirculation.
1007-172 ModeatProtectiveEffectof Vitamin
E/Bets-CarotanaAgainstEndothelial
DyafunotionInducedby EnvironmentalTobacco
SmokeinHypsrcholeeterolemicRabblta
S.J.Hutchieon,P.C.Deadwania,K.Sudhir,B.-Q.Zhu,Y.-P.Sun,
K.Chafterjee,S.A.Glantz,W.W.Parmley.Universityof Ca/ifornkr,San
Francisco,CA,USA
Dietaryanti-oxidantsmayconferprotectionagainstendothelialdysfunction.
Todetermineif dietetyvitaminE (3000U/kgchow)/bate-cerotene(5 mgikg)
(VitE)protectsagainstendothelialdysfunctionfromenvironmentaltobacco
smoke(ETS),32 NewZeaiandwhite rabbitswere renderedhypercholee-
terolemic(HC)bydiet.Rabbitswererandomizedto ETSexpoeure/noexpo-
sure(10waaka)andto VitE/ornot(21weeks).8 normaldietanimalsaerved
ascontrols.Isolatedaorticringssegmentswerestudiedinorganbaths.Rings
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werecontractedwith phenylephrine (Phe),andPhe-premntractedringswere
relaxedwithacetylcholine(ACh)andthecalcium-ionophoreA23187.Aortic
supemxideanion(SO)formationwasmeasuredusinga Iucigeninchemilu-
minesencetechnique.Resultswereanalyzedwith a generallinearmodel
ANOVA.ETSandHCincreaaedSO(p= 0.005andp = 0.03)andimpaired
ACh (p = 0.002,p = 0.02)and A23187-inducedrelaxation(p <0.005, p
= 0.003).Vlt E blockedthe effectof ETSon ACh-induced(p= 0.04S),but
noton A23187-inducedrelaxation,noron SOformation.ETSiaan oxidant
stresson endothelium,and impairsendotheliumdependentrelaxation.Vi-
taminE/beta-caroteneat this doseconfersonlymodestprotectionagainst
ETS-inducedendothelialdyafuncfion.
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m1007173 Insulin Induced Vaaodilststlon of Internal
Carotid Artery
A.Chaudhuri,Y.Kanjwal,P.Mohanty,S. Rae,B.H.Sung,M.F.Wilson,
P.Dandona.Mi//ard Fi//more Heafth System, State UniversifyofNew York,
Buffalo, NY USA
Insulinincreasesleg and forearmbloodflow in humans,this maybe sec-
ondaryto its effecton glucoseuptakeby muscle.Todemonstratethat this
effectof insulinis independentof itsmetabolicaction,weassessedtheinter-
nalcarotidatierydiameterduringsystemicinsulininfusionasglucoseuptake
inthe brainis notdependenton insulin.Eighthealthymaleswereinfused,3
unitsof regularinsulinwith125mlof 10%Dextroseand5 mmol ofpotassium
chloride, over one hour. A 7.5 mHzlineararraytransducerlinkadto 128XP
Acusonultraaonographwasusedto monitorthe internalcarotidarterydiam-
eter.Theinternalcarotidarterydiameterincreasedfroma meanof 5.9+ 0.9
mmto 8.9+ 0.8mm,an increaseof 17+ 5%(p < 0.05)andregressedbeck
to the baselinewithin15 minuteeof stoppingthe infusion.Plasmaglucose
wasmaintainedbetween93to 105mg/dl.Insulinlevelsincreasedfrom14to
47@ml within30 minutesandstabilizedthereafter.
Time Omin 15 mln 30 min 45 min 60 min 75 min
Diameter (%) 100 (5.9 mm) 104 11O* 113* 117* 99
~he diameterisexpressedaspercentageof basal.Thechangeindiam-
eter (one-wayANOVA)is statisticallysignificant,p < 0.05*.]We conclude
thatinsulindilatesinternalcarotidarterywithin30minutesandthiscontinues
throughouthe periodof insulininfusion.Thiseffectoccursat physiological
insulinlevelsand is independentof its metabolicaction.Reaiatanceto this
effectof insulinmaybe of relevancein the pathogenesisof cerebralblood
flowabnormalitiesin the NIDDM.
1007-174 Impsired Endothelisl Relaxation Associated with
Insulin Reaiatance la Not Due to Nitric Oxide
A.P.Winecoff,S. Li,M.R.Ujhelyi.Univemiiyof Georgia, Augusta VAMC,
and Med. Collega of Georgia, Auguata, GA, USA
Theinsulinresistantsyndromeiscaussllyrelatedto hypetiensionandcerdio-
vascularevent$,however,theunderlyingmechanism(s)remainunknown.We
havepreviouslydemonstratedimpairedendothelialrelaxationina ratmcdel
of insulinresistance(lR).Thisstudyevaluatesif a nitricoxide(NO)deficitis
causedbylR. SpragueDawleyratswererandomizedinto two groups:(1)
control(C) (n = 18)or (2) IR (n = 15). Insulinresistancewas inducedby
fructoserichdiet. Intraluminaldiameterwasmeasured(in vitro)in mesen-
tericarteries(200-250MM)maintainedat a constantintraluminalpressure
of 40 mmHg.Impairedendothelialfunctionwaepresentin SO’Y. of IR rats;
thesedataare presented.Vesselswereconstrictedwithphenylephrineand
endothellalmediatedrelaxationtoacetylcholine(Ach)wasdetermined+ pre-
treatmentwith n-Nitro-L-arginine(LNA),a NOsynthaseinhibitor.Thedose
reaponsecurvesare in the graph.Maximalrelaxation(Emex)in C vessels
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was not affectedby LNA(mean+ SEM)(80 + 7 vs 66 + 7%). However,
Emexin IRvesselswas impaired byLNA(40+ 8 vs 12+ 5%(p < 0.05)).
Llyla&MCm&a&Osmob
Thesedatesuggestthat relaxationto Achin IRvesselsis dependenton
NO,whereasrelaxationinCvesselsisnot.Thus,theimpairmentinendoth-
Iialdependentrelaxationin insulinresistanceis due to endothelialderived
relaxantfactorsotherthanNO,suchas endothelialderivedhyperpolarizing
factoror prostacyclin.
-) RaducadVssodilator R.aponaaato
Nitropruseide or Nitroglycerin After Diaepirin
Crosalinked Hemoglobin (DCLHb-) in
Opan-Cheated Swine
F.G.Panico,R.E.Goldstein,P.A.Pudimat,S: Belenker,S. Muldoon.
USUHS, Bethesda, MD, USA
Severalcommercialhemoglobinproductsincreasemeansystemicatterial
pressure(MAP)and systemicvascularresistance(SVR),most likelydue
to hemoglobin-mediatedinactivation of, nitric oxide (NO) releasedby en-
dothelium.NOinactivationby extraerythrccytichemoglobinmightalso in-
terferewith the vasorelexanteffectsof nitrovasodilatore,antihypetiensive
agentswhoseefficacyinvolvesNOrelease.Toevaluatethis possibility,we
measuredvasodilatorresponsesto sodiumnitroprusside(SNP),3 and 10
!.@@miniv., andnitroglycerin(NTG),10and30 @kg/rein iv., beforeand
afterDCLHb,0.3g/kgiv., in 12anesthetized,open-chestedswine.DCLHb
raisedMAPby21 + 2 mmHg(SE)andSVRby 1442+ 105dynecmSSC-5
frompretreatmentbaselinevaluesof 64 A 3 and3059+ 2S8.Thefollowing
meanchanges(A) + SEoccurredwithSNPor NTG:
AMAP (mm Hg) ASVR (dsc-5)
Sefore DCLHb
SNP10 W/KJ/min –36 k 2 –1447 l 159
NTG 30 –27 & 3 -1257 & 171
After DCLHb
SNP 10 -11 * Z* –701 l 140”
NTG 30 -12 l 2* -671 + 94*
*p <0.03 vs. value before DCLHb
DCLHbsimilarlyreducedvasodilatoresponsesto loweraswellashigher
dosesof either SNP or NTG.However,vasodilatorresponseswere un-
changedwhenSNPand NTGwererepeatedafter humanserumalbumin,
0.25glkgiv., in5 controlswine.Ourdatashowthatthevasorelexanteffects
of SNPandNTGaremarkedlydiminishedaftera moderatedoseof DCLHb,
suggestingthat these nitrovaeodilatorehave limitedantihypertensiveeffi-
cacyin the presenceof DCLHb.Thismay,in pati, reflectDCLHb-mediated
inactivationof NOreleaseinducedbynitrovasodilators.
m1007176 Physiologic Concentrationaof Eatradiol
Attenuate Endothelin-inducad Coronary
Vaaoconstriction In Vivo
K.Sudhir,E.Ko,C.A.Zelkter,S.J.Hutchison,T.M.Chou,K.Chatterjee.
Universifyof California, San Francisco, CA, USA
Estrogensare cerdioprotectiveandare reportedto haveanti-anginalprop-
erties.Weexaminedthe effectof physiologicdosesof 17fJ-estradiol(E)on
coronaryresponsein 12anesthetizedfemalepigs.Epicardialcross-sectional
area (CSA)wasassessedby intracoronaryultrasound,averagepeakflow
velocity(APV)by Dopplerguidewire,and coronaryblcal flow (CBF)was
calculated.Intramronarydoseresponsecurvesto ET-1(1 pm to 10 nM),
ssrafotoxin(SFT)(1 pm to 10 nM)and serotonin(5HT)(0.1 nM to 1 wM)
wereassessedbeforeandaftera 10minuteinfusionof E (1 nM).Priorto E
administration,ET-1inducedsignificantdose-dependentdecreasesin CSA,
APV,andCBF,all ofwhichwereattenuatedfollowingE (seetable).
